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GEOLOGIC MAP AND SECTIONS OF THE CLEVELAND QUADRANGLE, BLAINE COUNTY, MONTANA
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EXPLANATION

Letter symbol in parenthesis indicates bedrock concealed by surficial deposits

Recent

Pleistocene

Pliocene(?)

FEocene

Upper Cretaceous
A

Lower Cretaceous
LK

Upper Jurassic
O

Maiddle Jurassic
A

Montana Group
A

Colorado Shale
PN

Ellis Group
s

Qal

Alluvium

Gravel, sand, silt, and clay in valleys and undrained
depressions

Glaciofluvial deposits

Stratified but poorly sorted gravel, sand, silt, and clay;
grades into ground moraine

Qgm
Qbt

Ground moraine

Clayey to sandy or pebbly till; Qbt, boulder train of
shonkinite along west-central border of quadrangle

Terrace gravel
Poorly sorted sandy and bouldery gravel of local origin
deposited on terrace surfaces;
Qtg,, lowest and youngest gravel
Qtg,, medial gravels.
Qtg,, highest and oldest gravel

Pediment gravel

Poorly sorted boulder gravel of local origin deposited
on pediment surface

ANGULAR UNCONFORMITY

/

Porphyritic syenite
Massive, coarsely porphyritic rock containing large
phenocrysts of sanidine and small prisms of aegirine-
augite in fine-grained groundmass of samidine,
plagioclase, aegirine, and minor quartz

Tps

Tlp

Porphyritic latite
Massive fine-grained porphyritic quartz latite and
latite containing sanidine, oligoclase or andesine, and

augite; some varieties contain quartz, -biotite, and
hornblende

Syenite

Massive fine-grained rock containing small pheno-
crysts of microperthite and augite in fine-grained
groundmass of sanidine, plagioclase, quartz, aegirine-
augite, and biotite

A

Shonkinitic rocks
Massive fine- to coarse-grained locally porphyritic
rocks containing sanidine, augite, and biotite with or
without mepheline, analcime, pseudoleucite, and
olivine; accessory minerals quartz, plagioclase,
magnetite, and apatite

Tfv

Felsic flow rocks
Massive to vesicular lava flows and flow breccias of
porphyritic quartz latite and latite; rocks contain

sanidine, oligoclase or andesine, and augite; some
also contain quartz, biotite, and hornblende

Tfp

Felsic pyroclastic rocks
Predominantly tuff-breccia containing blocks as much
as 4 feet in diameter; composed chiefly of fragments

of porphyritic latite and quartz latite

Mafic flow rocks
Lava flows of mafic phonolite consisting of thick
layers of highly altered and oxidized rubbly vesicular
rock amd thin irregular layers of massive rock;
all rocks contain sanidine, augite, and biotite, some
also contain analcime and olivine

Mafic pyroclastic rocks

Predominantly tuff-breccia containing angular to
rounded blocks as much as 3 feet in diameter; com-
posed chiefly of fragments of mafic phonolite and its
varieties

ANGULAR UNCONFORMITY

Wasatch Formation
Variegated beds of siltstone, crossbedded sandstone,
bentonitic mudstone, and claystone; lenses of channel
conglomerate in upper part

Bearpaw Shale
Dark-gray fissile marine shale, light-gray gypsiferous
clay, and thin bentonite beds,; shale contains numer-
ous gray ovoid massive and septarian limestone con-
cretions weathering rusty brown to yellow

Judith River Formation

Sandstone, siltstone, gypsiferous claystone, lignite,
carbonaceous shale, and lenses of crossbedded con-
cretionary sandstone; oyster-shell beds, lignite, and
carbonaceous shale in uppermost part; massive
sandstone at base as much as 50 feet thick

Claggett Shale

Brownish-black fissile marine shale, gypsiferous clay-
stone, and thin bentonite beds; shale contains numer-
ous ovoid yellow-brown septarian limestone concre-
tions

Ke

Eagle Sandstone
Thick- and thin-bedded sandstone, thin-bedded shale
and siltstone, and carbonaceous mudstone; lower
part (Virgelle Sandstone Member) massive concre-
tionary sandstone as much as 80 feet thick

Telegraph Creek Member

Thin-bedded sandstone, blue-black mudstone, dark-gray
shale, and thin lenses of concretionary limestone

o

Niobrara Shale and Carlile Shale Members

Uppermost 480-600 feet is Niobrara Shale Member and
characterized by dark-gray papery shale, thin
bentonite beds, thin sandstone beds, and thin lime-
stone beds; basal 200-250 feet is probably Carlile
Shale Member and characterized by black silty and
sandy monfossiliferous shale, absence of bentonite
beds, and dark-gray ferruginous concretions near
base -

Greenhorn Limestone Member

Blue-gray thin-bedded silty and sandy limestone and
dark-gray calcareous and noncalcareous shale

Belle Fourche Shale Member

Dark-gray to black shale; subordinate sandstone beds,
bentonite beds, and limestone concretions in upper
part; locally, a unit 5 to 10 feet thick of mudstone,
arkosic grit, and chert-pebble sandstone occurs about
50 feet above base of member

Mowry Shale Member
Thin-bedded shale, brittle papery siliceous shale,
siltstone, and very fine grained sandstome; some
parting slabs contain abundant fish scales

N\

Newecastle Sandstone and Skull Creek Shale Members

Upper 200-260 feet is Newcastle Sandstone Member
and characterized by thin beds of glauconitic sand-
stone and mudstone; basal 50-100 feet is Skull Creek
Shale Member and characterized by black hard silty
and sandy shale

Fall River Sandstone Member
Gray to greenish-gray sandstone locally containing
abundant chert pebbles, black shale, and dark-gray
mudstone; phosphatic nodules in black shale in
L lowermost 25 feet of member

Kootenai Formation
White to buff arkosic sandstone; variegated siltstone,
claystone, and shale; thin beds and lenses of massive
dark-gray limestone

Swift Formation
Olive drab, brownish-gray, dark-gray, and greenish-
gray shale, siltstone, and mudstone; lenses of argil-
laceous limestone; yellowish-brown to gray ribboned
sandstone and shale

Jr

Rierdon Formation
Uppermost part light-gray massive ledge-forming
limestone; lower part yellowish-gray, greenish, and
bluish-gray thin- to thick-bedded calcareous shale
and argillaceous limestone

Sawtooth Formation
Dark bluish-gray massive to platy algal limestone,
yellowish-gray to light-gray thin-bedded arenaceous
limestone and calcareous siltstone, and blue-gray
massive thick-bedded fossiliferous limestone
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BULLETIN 1141-P
PLATE 1

Contact

Dashed where inferred; dotted where concealed;
queried where doubtful
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Fault

Dashed where inferred,; dotted where concealed,; queried
where doubtful. U, upthrown side; D, downthrown
side

Probable limit of voleanic rocks

Anticline, showing crest
Dotted where concealed

Syncline, showing trough
Dotted where concealed

20
Strike and dip of E&is and lava flows

—te

Approximate strike and direction of dip of beds
and lava flows

&
Horizontal beds
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Strike and dip of foliation

—
Approximate strike and direction of dip of foliation
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Strike and dip of joints
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Coal prospect

*x
Gravel or sand pit
X )
®mall prospect pit
-0

Spring

Producing gas well

*

Abandoned gas well

®
Producing oil well

'

Abandoned oil well

&
Dry hole



